ABSTRACT: Despite well established health benefits, today's children do not eat enough vegetables. The purpose of this study was to determine the association between the number of unfamiliar foods in the vegetable food group and the preference for these foods and dietary factors. Subjects were 1,072 children in 5th and 6th grades from elementary schools located in 4 cities in Gyeonggi-do, Korea. A two-page questionnaire consisted of questions asking about the subjects' preference and familiarity for 64 foods in the vegetable group, preferences for three fast foods, four types of vegetable dishes, and six tastes. Also included in the questionnaire were questions assessing subjects' adherence to national dietary guidelines. The subjects were divided into quintiles according to the number of unfamiliar vegetables; the 1st quintile (N=226) was children who had less than 14 unfamiliar vegetables and the 5th quintile (N=229) was more than 29. Compared to the children in the other quintiles, the children in the 5th quintile had a significantly lower adherence to national dietary guidelines regarding consumptions of vegetable and protein sources, regular exercise, awareness of desirable height and weight, and reading food labels, as well as total (P<0.05). The preferences for bland tastes (P<0.05), salads (saengchae, P<0.01), stir-fried vegetables (P<0.01), and several vegetable items (P<0.05) were significantly lower in the 5th quintile compared to the other quintiles. This study proposes the potential benefits of teaching children names of a variety of vegetables to improve their dietary factors such as food preferences and dietary habits.
INTRODUCTION
Adequate intake of fruits and vegetables may reduce various types of chronic diseases (1, 2) . Despite the potential health benefits, today's people in most developed countries are known not to eat enough fruits and vegetables. Increasing the intake of vegetables is considered a bigger issue than fruits, because vegetables are liked much less than fruits. Moreover, nutritionists do not advise to increase fruit consumption to all people because of its high content of glucose and fructose, resulting in a higher caloric content, namely 50 kcal vs. 15 kcal per serving of fruits and vegetables, respectively (3) . In Korea, seaweed and mushrooms are considered to be part of the vegetable food group because they contain similar nutrients as vegetables. According to a 2009 Korea National Health and Nutrition Examination Survey (4), 6-to-11-year-old boys and girls consumed 167.0 g and 157.9 g of vegetables, 10.9 g and 11.9 g of mushrooms, and 5.6 g and 5.4 g of seaweed, respectively, which is far less than the recommended 4∼5 daily servings (3).
One's eating behavior is influenced by genetic and environmental factors. Food preference for fruits and vegetables is one of the most powerful predictors of someone's food consumption (5, 6) and can be a barrier to the dietary change (7) . Availability and accessibility may also be important factors affecting one's consumption of vegetables. A positive relation between liking and eating vegetables was found only in children who had frequent opportunities to select these foods, but not in those with limited accessibility (8) . Similarly, children with a lower preference for vegetables needed higher access to vegetables for adequate consumption (9) .
Many past and present projects have aimed to increase children's vegetable consumption by increasing children's exposure to vegetables. For instance, gardening (10) (11) (12) (13) , distribution of free vegetable baskets to classrooms (14) , and parental initiative to consume fruits and vegetables (15) improved the younger generation's preference (10, 12) and consumption of fruits and vegetables (11) (12) (13) (14) (15) . These studies attributed the improvement to increased children's exposure to vegetables. Moreover, scientists even proposed that exposing children to new vegetables at least five to ten times is necessary to become familiar with, and eventually accept, the new food item (16, 17) . Because many studies have been emphasizing the importance of exposure to vegetables for enhancing children's vegetable preference, we attempted to quantify the exposure to vegetables by using the number of unfamiliar foods in the vegetable group. Our hypothesis is whether the children who are unfamiliar with more items in the vegetable food group have lower preferences for items and dish types from this food group and also have more undesirable dietary habits and preferences for foods and tastes.
SUBJECTS AND METHODS

Subjects
A total of 1,403 children in 5th and 6th grade were recruited from 12 elementary schools located in 4 cities in Gyeonggi, Korea. After children who responded insincerely as well as those who recognized less than 5 vegetables as unfamiliar were excluded from the study, 1,072 children were the subjects of this study. Survey was done in November 2012. Ethical approval of this study was obtained from the Institutional Research Board of Daejin University.
Grouping by number of unfamiliar vegetables
The subjects were divided into quintiles according to the number of unfamiliar vegetables; the 1st quintile (Q1) was children who had less than 14 unfamiliar vegetables, the 2nd quintile (Q2) was 14∼18, the 3rd quintile (Q3) with 19∼23, the 4th quintile (Q4) was 24∼29, and the 5th quintile (Q5) was more than 29 (Table 1) 
Questionnaire development
A 2-page questionnaire was developed consisting of questions that asked general information, preferences for 64 vegetables, 3 most popular fast foods, 4 types of vegetable dishes and 6 tastes (sweet, hot, salty, sour, bland, and rich), and dietary habits. Measurements had been validated in previous studies on similar groups (18, 19) . The reliability of the measurements was examined by Chronbach α, and was found to be acceptable (0.689∼0.929). The vegetables, mushrooms, and seaweeds that were asked in the questionnaire were less common items selected from the Korea National Health and Nutrition Examination Survey questionnaire (4) .
The preferences for vegetables, foods, and tastes were determined by asking subjects to respond "dislike a lot", "tend to dislike", "average", "tend to like", "like a lot" and "unfamiliar", which were encoded as 1, 2, 3, 4, and 5, respectively, except for "unfamiliar". The dietary habits were determined by asking subjects to respond to the 18 dietary action guides for Korean children established by the Korean Ministry of Health and Welfare (20) . The subjects were asked to indicate how frequently they practice the dietary habits from the following choices: "never (0 day/week)", "seldom (1∼2 days/week)", "sometimes (3∼4 days/week)", "often (5∼6 days/week)", and "always (7 days/week)", which were encoded as 1, 2, 3, 4, and 5, respectively. The undesirable dietary guideline was reversely encoded.
Statistical analysis
The data were processed and examined for significant associations using SPSS Statistics 21.0 for Windows (SPSS Inc., Chicago, IL, USA). The preferences for vegetables, foods, and tastes, and the adherences to each dietary action guides were reported as the mean±SD. After the analysis of variance, the significances of the differences among 5 quintiles were tested using Duncan's multiple range tests at P<0.05. 
RESULTS
Ranking of vegetables that are unfamiliar to children
Dietary habits according to the number of unfamiliar vegetables
Preferences for fast foods, vegetable dishes and tastes according to number of unfamiliar vegetables
The preferences for fast foods, vegetable dishes and tastes are shown in Table 4 . Among preferences for all these fast foods, namul (blanched vegetables with seasoning), and kimchi were not different across quintiles. The preferences for saengchae (raw vegetables with seasoning) and bokkeum (stir-fried) vegetables were significantly lower in the 5th quintile compared to the other Table 5 shows the children's preferences for relatively popular vegetables, namely for the vegetables which only less than 10% of the children recognized as unfamiliar. 
Preferences for vegetables according to number of unfamiliar vegetables
DISCUSSION
Because preference is the most important predictor of children's food intake, developing effective strategies are needed to increase children's preferences for vegetables. The results of this study suggest possible benefits of teaching children the names of various vegetables, not only for higher preferences for such vegetables, but also for more desirable dietary factors including dietary habits and taste preference.
The children who were the least familiar with the items in the vegetable food group had significantly lower adherence to the guidelines regarding eating vegetables and protein sources, exercising, knowing the desirable height and weight, and reading food labels; the adherence to these 4 guidelines may be important especially for lowering the risks of being overweight. Greater preference for fruits and vegetables has been positively associated with less risks of being overweight by previous studies (21) . Children who reported a very low preference for fruits and vegetables were 5.5 times more likely to be categorized as at risk of being overweight than were those who had a high preference for those foods, resulting in a significantly negative association between fruits and vegetable preference and body mass index for age percentile.
The mean score of the adherence to national dietary guidelines in 5th to 6th graders from our study was 3.52, higher than 3.23 in middle school students of Gwangju, which used the same Likert 5-point scale as ours to measure adherence to dietary guidelines (22) . The Korean government announced the National dietary guideline for Koreans in 2002 and revised it in 2009 to prevent chronic diseases and the resulting costs. The revised guideline for children consists of five tenets and each tenet consists of 3∼4 specific action guides and has become useful to measure the overall dietary habits of children. The study on nutrient intake of children in Gwangju city reported the association between greater adherences to the Korean national dietary guidelines with higher levels of nutrient intake (22) . Moreover, the fiber intake from vegetables was higher in youths with higher adherence to national guidelines compared to those with fewer adherences, while fiber intake through cereal did not differ according to adherence to guidelines, although cereal contributed more fiber than vegetables (23) . The authors suggested that children who consumed fiber through vegetables may have healthier dietary habits.
Children's preference for foods and how they taste play a central role in food choices and consumption. The results of this study showed no significant difference in preference for salty taste or hot taste according to number of unfamiliar vegetables but a significantly higher preference for bland taste among children who were the most familiar to items in the vegetable group, which seems to be desirable considering the previous studies (24, 25) . Children who liked spiciness ate significantly more calories than other groups, according to the study on anthropometric measurements and nutrient intake of 3rd graders in Gwangju city (24) . Moreover, university female students who liked saltiness ate significantly faster and in significantly larger quantities than those who disliked saltiness (25) .
This study used the number of unfamiliar foods to quantify how much they were exposed to the foods. The important role of knowing vegetable names in children's liking for vegetables has been emphasized in a recently reported study (26) . Elementary students ate twice the amount of carrots when the carrots were attractively named as "X-ray Vision Carrots", than when the carrots were unnamed or generically named as the "Food of the Day". Moreover, they were also 16% more likely to persistently choose more hot vegetable dishes when they were given fun or attractive names. The study further reported that attaching more appealing names to vegetables led to a sustained increase in their consumption in schools.
We admit that there are some limitations of this study, which relied on self-reported dietary habits, preferences for foods and tastes, and recognition of unfamiliar vegetables. Furthermore, whether being unfamiliar with more vegetables is the direct cause or the effect of less desirable dietary habits or food preferences is unclear. Nevertheless, this meaningful study is the first attempt to quantify the exposure to vegetables by using the number of vegetable names which the children recognized as unfamiliar and suggested their association with vegetable preferences.
Although the results of this study suggest that children who knew the names of more vegetables may have a lot of beneficial dietary factors, simply knowing the names without being exposed directly to the vegetables has been found insufficient for increasing vegetable intake (27) . Since children's eating behaviors do not necessarily change to coincide with the newly acquired knowledge, teaching the names of vegetables should be implemented together with getting the children to try foods.
